Interaction of caffeine and of theophylline with liver glutamate dehydrogenase.
Caffeine and theophylline inhibited the activity of rat liver glutamate dehydrogenase (GDH), but not that of beef liver GDH, in forward and reverse directions of the enzyme reaction. In the forward direction, approximately 16 mM caffeine or 16 mM theophylline inhibited 50 per cent of the rat liver GDH activity (I50); while in the reverse direction, the I50 of caffeine and theophylline was 15 mM and 8 mM, respectively. The inhibition produced by caffeine was cooperative in both directions, while that of theophylline was negatively cooperative in the forward direction and non-cooperative in the reverse. However, ADP reduced the inhibitory effect of caffeine and theophylline to the extent of 40% and 80%, respectively. The Ki values obtained for caffeine and theophylline were different in the presence of various concentrations of substrates and coenzymes. Based upon these data, we presume that certain subtle changes occurring in the conformation of the rat liver GDH (probably at the ADP/NADH site) in comparison with those of the beef liver GDH may be responsible for its inhibition by caffeine and theophylline.